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The data from the PACIFIC study may end the debate about the role of surgery in patients with Stage III NSCLC, with durvalumab after chemoradiotherapy redefining best practice for all patients with Stage III NSCLC. 2 The data from this trial could potentially define IIIA as a homogenenous entity with regard to therapy. It is not like thoracic surgeons have not already heard about the results of the PACIFIC trial, which has been summarized in the JTCVS in 2 previous expert opinions. 3, 4 Moreover, surgeons have embraced the role of immunotherapy for thoracic malignancies by their participation national adjuvant immunotherapy trials (Alchemist; https://clinicaltrials.gov/ ct2/show/NCT02595944?term¼ALCHEMIST&rank¼3) and consortium-based window-of-opportunity trials, which include stages IB to IIIA (ML39236, Lung Cancer Mutation Consortium, Genentech, https://clinicaltrials.gov/ct2/results? cond¼&term¼ml39236&cntry¼&state¼&city¼&dist¼ &Search¼Search; Checkmate 816, Bristol-Myers Squibb, https://clinicaltrials.gov/ct2/results?cond¼&term¼check mateþ816&cntry¼&state¼&city¼&dist¼&Search¼Search). These trials, however, do not really address the issue that is raised in the editorial which implies that the surgeon's role in stage IIIA in the future may be limited to pretreatment staging and posttreatment salvage surgeries. My worry (full disclosure: I am a thoracic surgeon who evaluates and resects patients with stage IIIA disease) is that if consensus leaders and internationally renowned medical oncologists, immunotherapy leaders, and radiation oncologists say or write their opinion, such hypotheses could be taken as gospel by the nonsurgical congregation. The majority of thoracic surgeons attend multidisciplinary conferences where situations regarding IIIA disease are debated, and thoracic surgeons must be able to discuss the PACIFIC trial insightfully in the context of surgery for N2 or T4 disease, and to enlighten our colleagues about the newest data regarding (1) accumulating data that surgery for lung cancer before or after immunotherapy is safe and possibly efficacious, (2) exactly what are the present guidelines to consider surgery for N2 disease, (3) when to decide whether a stage IIIA patient is resectable or not, (4) the issue of restaging the patient, (5) the safety of induction therapy for stage IIIA disease as it now stands, and (6) matters of local and systemic control.
THE PACIFIC TRIAL: INQUIRIES OF A CURIOUS SURGEON
It goes without saying that PACIFIC is a landmark trial whose impact in NSCLC cannot be underestimated. The bottom line is that a 2:1 randomization of durvalumab after chemoradiation therapy was associated with an 11-month increase in progression-free survival (PFS) compared with chemoradiation and placebo in unresectable patients ( Figure 1 ). What was defined as an unresectable patient? ''Eligible patients had histologically or cytologically documented stage III, locally advanced, unresectable NSCLC according to the Staging Manual in Thoracic Oncology, version 7, of the International Association for the Study of Lung Cancer.'' 1 The only problem is that in consultation with Dr Peter Goldstraw who was the editor of the staging manual, ''nowhere in the 7th edition published by the IASLC [International Association for the Study of Lung Cancer] did we specify that some IIIA cases were defined as 'resectable' or 'unresectable''' (personal communication, March 28, 2018) . However, all 713 patients were deemed unresectable by a thoracic surgeon before randomization. The New England Journal of Medicine provides a copy of the protocol, and a quick search for ''surgeon'' revealed no hits, and ''surgery'' related only to ''isolated lesions,'' excluding ''target lesions.'' Therefore, we must assume that this stage III trial used other criteria for unresectability than those specified in the National Comprehensive Cancer Network (NCCN) guidelines version (board-certified thoracic surgeon should determine the role of surgery before initiating therapy) or the European Society for Medical Oncology guidelines (''[u]nresectable . . . refers to the situation that-even after induction therapy-a complete resection [R0] would not be possible, based on evaluation within a multidisciplinary team, including an experienced thoracic surgeon''). 5 Fortunately, however, there is a subdivision of patient staging in the PACIFIC manuscript into IIIA and IIIB patients, but unfortunately one cannot tell whether there was an imbalance of patients with N2 or T4 disease within that subset because there is no mention of T-stage status within the manuscript. Nevertheless, it seems that the addition of adjuvant immunotherapy was equally beneficial in stage IIIA disease according to the subgroup analysis with a 0.53 hazard ratio of progression compared with placebo.
SURGICAL RELEVANCE IN STAGE IIIA: AN EVOLUTION BUT FAR FROM PERFECT
If thoracic surgeons want to be able to justify their role in the management of stage IIIA disease in the post-PACIFIC era, they need to not only defend this position with peer reviewed or consensus data, but also recognize that future stage IIIA neoadjuvant protocols must describe (and study) more precisely preoperative eligibility and intraoperative and postoperative results to eliminate the ambiguity described in PACIFIC. Thoracic surgeons themselves are aware that the surgical management of stage IIIA disease in 2018 is not the same as it was in 1994, when the oftenquoted as religion and frequently disparaged ''lobectomy'' subset analysis INT0139 trial began. 6 With all of its faults, it is important to remember that in INT0139, the PFS was longer in the chemoradiotherapy and surgery group (median 12. NCCN recommendations for stage IIIA surgical management with induction have attempted to quantify the degree of N2 involvement (including the ''3 cm single node'' guideline). On closer inspection, this recommendation was adapted from the original report by Andre et al. 7 regarding the influence of single and multistation N2 disease. Although more than 90% of queried NCCN surgeons agree with that NCCN recommendation, 47.6% of them would also consider surgery after induction in patients with multi-station N2 disease. Thoracic surgeons decide up front whether a stage IIIA patient will be a candidate for resection after induction 8, 9 ; however, posttherapy response assessment is a major consideration for final surgical selection (discussed later), especially since complete mediastinal adenectomy is mandated, if possible, at the time of resection. A more precise quantitative algorithm for choosing patients in the immunotherapy era will be essential before any consideration of abandoning a surgical approach should be considered, hopefully by some imaging or blood-based biomarker modality before therapy is initiated.
Perhaps improvements in imaging techniques will help thoracic surgeons to be more precise in their assessments of stage IIIA response in the immunotherapy era. This scenario of imaging before resection of stage IIIA disease is not new to thoracic surgeons, and it could become more complicated. Certainly, the role of preinduction and postinduction positron emission tomography (PET)-computed tomography (CT) standardized uptake value (SUV) has been controversial with recent reports stating that the presence of residual nodal disease is not predicted by PET-CT, 8 whereas other studies report that less than 60% reduction in N2 SUVmax is more likely to reflect persistent N2 disease. 10 The International Association for the Study of Lung Cancer has recently emphasized capturing prospective data not only on the site and number of N2 stations involved, but also the influence of concomitant N1 and N2 disease. 11 Other novel approaches for quantification of N2 disease and prognosis include measurement of CT lymph node volume but might not predict posttreatment response. 12 With all the refinement in candidate selection described here, an individual's candidacy as a surgical candidate may come down to whether, in the surgeon's opinion, the patient could have an R0 resection with complete mediastinal lymphadenectomy before treatment.
Thoracic surgeons in the immunotherapy era will also need to know that immune-related response criteria that existed in 2009 according to the World Health Organization 13 have been updated as the immune Response Evaluation Criteria in Solid Tumors (iRECIST).
14 iRECIST proposes unidimensional measurement of lesions 15 and emphasis on consecutive evaluations to report unconfirmed progressive disease. Pseudoprogression, an initially detectable increase in tumor or nodal bearing sites, can be diagnosed only if tumor shrinkage is detected at subsequent assessments and is in fact a good prognostic sign. The occurrence of true pseudoprogression is a rare event in NSCLC. Even the platform that will be used in the future to evaluate immunotherapy responses may change, because not only the size of the lesions but the composition of targets and contrast enhancement by CT should be evaluated with novel techniques, including dual-energy contrast CT. PET-CT with new enhancers that can track T cell infiltration into tumors, including 18 F-FAC, 18 F-FAraG, and labeled monoclonal antibodies specific for T cell antigens including PD-L1, are now being investigated in humans. 16 Although accurate noninvasive determination of immunotherapeutic responses is exciting, let us remember that the best way to quantitate whether those novel imaging techniques occur is by pathologic evaluation of the response in the tissue harvested by surgeons. In fact, immunotherapy responses have already been reported in patients having lung cancer resection after immunotherapy. Chaft et al. 17 reported a 41% major pathologic response (10% viable tumor cells) in 21 patients (7/21 stage IIIA) having surgery after induction nivolumab without operative mortality. 17 The need for better imaging predictors of response is emphasized by these investigators in that these pathologic responses were independent of radiologic findings or PD-L1 status at pretreatment.
CAVEAT 1
Thoracic surgeons, independent of PFS and overall survival in studies of immunotherapy and stage IIIA lung cancer, provide the best way to analyze treatment response to immunotherapy at this time through an R0 resection, which in the ''targeted therapy'' era was known as ''tissue is the issue.''
The Issue of Surgical Restaging: Does It Matter When?
There is no doubt that residual N2 disease after definitive therapy influences survival, and whether restaging should influence subsequent surgical management is not at all standardized, even by leaders in the field. 8, 9, 18 Some will only restage after therapy ''if there is some concern that the patient may not be a good operative candidate or we think there is persistent multistation, bulky disease that may not be resectable,'' 8 while others who associated improved survival with restaging ''suggest that pathologic restaging allowed for more appropriate selection of patients for surgery.'' 19 Alternatively, why do mediastinal staging at all? A recent editorial suggests that if PET-CT reveals only ipsilateral N2 disease, and the tumor and lymph nodes are resectable as defined by ''non-fixed and non-bulky N2 disease,'' then invasive staging is ''irrelevant. '' 20 While thoracic surgeons argue about the appropriateness of restaging before a potential R0 resection, medical and radiation oncologists image and reimage until it is time to document the recurrence by endobronchial ultrasound or surgery. Bluntly stated, who knows how many patients have residual disease in lymph nodes after chemoradiation until they recur locally? According to PACIFIC, the incidence of progression in the lung or lymph nodes was decreased by the immunotherapy from 17% to 12% and 11% to 6%, respectively. 1 It is of interest that in the original INT0913 trial, primary tumor site and lymph node recurrence rates were 2% and 7%, respectively. 6 Similar reductions in locoregional recurrence rates when surgery is part of the induction package have been seen in large,
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Thoracic: Lung Cancer: Feature Expert Opinion THOR single-institution studies, 21, 22 In addition, in the recent Memorial Sloan Kettering Cancer Center series of 100 stage IIIA patients having surgery after induction chemotherapy, there was a 7% rate of isolated locoregional recurrence. 8 Obviously, locoregional recurrence rates will depend on the residual cancer in the mediastinum after induction, and the decrease in PACIFIC of locoregional recurrence using postchemoradiotherapy immunotherapy mirrors the decrease in the recurrence dynamics seen when surgery is part of a trimodality or bimodality package. Is it not reasonable (or at least ''hypothesis testing'') to think that the addition of immunotherapy after induction chemo/chemoradiotherapy would only add to the length of PFS in patients selected for surgery? Moreover, caveat 1 comes into play again, because an induction regimen of chemotherapy and immunotherapy followed by surgery could influence whether to use postoperative radiotherapy (PORT) if the mediastinum has greater than 10% residual disease. 23, 24 Certainly, such a hypothesis should be tested in a clinical trial in which patients with residual disease after induction and surgical resection of stage IIIA disease are randomized to receive either PORT or PORT and maintenance immunotherapy.
CAVEAT 2
Surgery does well in regard to local recurrence rates compared with radiation. Induction therapy alone with immunotherapy may be a logical induction strategy in the future, reserving radiation for postoperative residual disease or close margins.
Safety of Stage IIIA Surgery
In the immunotherapy era, the role of pretreatment tissue biomarkers such as PDL1 or surrogate blood-based biomarkers may be just as important in the prediction of residual disease if induction therapy is to be given as part of the regimen. A handful of trials already address this issue and comment on the safety of thoracic surgery in patients treated with checkpoint inhibitors, which is an important issue because safety of surgical resection in stage IIIA disease has always been an argument for chemoradiation In an analysis of the Society of Thoracic Surgeons Database, of 3319 patients with surgically managed cIIIA-N2 disease, 1535 (46%) had induction therapy. 25 Operative mortality was 2.5%, which is also consistent with a recently published, single-institution 10 and randomized trial of induction therapy with and without radiation therapy. 26 These low mortality rates may continue with neoadjuvant immunotherapy. Yang and colleagues 27 reported a 0% mortality for 13 patients (10/13 IIIA) given neoadjuvant ipilimumab with a platinum doublet in the TOP1201 trial and no difference in morbidity rates from those previously reported in other preoperative chemotherapy trials. Despite these encouraging results, future studies will need to define morbidity and mortality as it relates to the addition of immunotherapies and toxicities that were well described previously. 4 Definitive chemoradiotherapy treatment mortalities, however, have remained approximately 2%, and this has not changed since the Albain trial. 6 Curiously, in the PA-CIFIC trial, death owing to adverse events occurred in 4.4% of patients in the durvalumab group and 5.6% of patients in the placebo group.
CAVEAT 3
Thoracic surgical and postoperative strategies have been successful since the INT0139 trial in decreasing mortality for patients having induction for IIIA disease. Early experience, specifically with induction immunotherapy in this population of surgical patients, although promising, demands concentrated efforts to minimize toxicity and to document efficacy going forward.
Induction Surgical Stage IIIA Trials Must Have Their OWN Niche
PACIFIC was an adjuvant immunotherapy trial in stage IIIA disease, and the emphasis of this expert opinion has been on trying to justify induction trials of immunotherapy. Nevertheless, the possibilities for novel N2-specific NSCLC protocols involving surgery include studies involving better selection of candidates and sequencing of immunotherapy. Preclinical breast cancer murine models with metastatic potential have reported that neoadjuvant checkpoint inhibition in combination with costimulatory molecules results in significantly longer survival and cures than the use of the combination in an adjuvant setting. 28 These cures also occur if the surgery is delayed. Early results from a human trial of neoadjuvant combination checkpoint inhibition before resection of high-risk melanoma suggests that neoadjuvant immunotherapy may be superior to adjuvant therapy with greater expansion of T cell clones in the neoadjuvant arm. 29 In light of PACIFC, the adjuvant use of immunotherapy should absolutely be exploited in patients with resectable stage IIIA disease; however, thoracic surgeons should be aware of the animal models discussed earlier and should insist that their role in stage IIIA disease in the future will not be reduced to referring patients for adjuvant immunotherapy because they were found to have unsuspected stage IIIA, N2 disease. Thoracic surgeons, at least the 50% or so of them who have an open mind regarding resection in stage IIIA cancer with only 3 cm of nodal disease, need to emphasize that future trials must be standalone phase II studies of N2 IIIA disease, which combines modern staging (endobronchial ultrasound, endoesophageal ultrasound, and/or mediastinoscopy) with state-of-the-art imaging (eg, PET-CT) and perhaps novel imaging in the evaluation of these individuals. Pretreatment and ideally preinvasive staging blood-based immunophenotyping should be planned for all patients. These collections are invaluable and should be performed in collaboration with immunology COREs so that hints regarding the degree of surgically harvested posttreatment responses can be possibly intimated from preoperative fluorescence-activated cell sorting or expression analyses. Frankly, we are at the discovery phase with such lofty expectations, and the only way to have the statistical power to lock down these findings will be to design trials that involve only N2 surgical candidates with novel neoadjuvant or adjuvant immunotherapies. Every surgical stage should be involved with immunotherapy, of course; however, to prevent stage IIIA from becoming a surgical stepchild, we need to increase the portfolio of trials in stage IIIA potentially resectable disease (Table 1) , and hopefully a few are under development in the cooperative groups.
CONCLUSIONS
This so-called expert's opinion is not meant to be confrontational to our nonsurgical partners in the stage IIIA war. It is the plea of an impatient surgeon to help the thoracic oncology community accrue patients for these incredibly important trials. Expert opinions, including those of worldrecognized experts, although well meaning, may be misinterpreted by others, both academic and nonacademic, as ''the future is now'' in regard to a milestone publication. Patient accrual is tough enough for these types of trials, and it will continue to be so in the future. At least consider giving equipoise a chance for these patients; the contributions of the surgeons could be greater than you think.
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